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Autosomal dominant polycystic kidney disease (ADPKD) is the most common inherited kidney disease, occurring in approximately 1 in every 400 to 1000 live births.[@bib1] ADPKD is characterized by development and enlargement of renal cysts with increasing age, which result in end-stage kidney disease in the majority of patients. It is widely accepted that hepatic cysts are one of the most common complications of ADPKD. Mutations in 1 of 2 genes, *PKD1* (chromosome 16p13.3) and *PKD2* (chromosome 4q22.1), account for most cases of ADPKD. Autosomal dominant polycystic liver disease (ADPLD) is an inherited disease characterized by the presence of multiple scattered cysts of biliary origin throughout the liver parenchyma. The occurrence of polycystic liver disease independent from polycystic kidney disease (PKD) has been known for many years. Mutations in the *PRKCSH* or *SEC63* genes underlie isolated ADPLD. Unlike the pedigrees of ADPKD, 50% of ADPLD pedigrees remain genetically unresolved.[@bib2] In ADPLD, renal involvement is not typically observed; however, recently, 2 additional genes, *GANAB* and *DNAJB11*, have been identified as candidates for the onset of mild forms of ADPKD, as opposed to ADPKD owing to mutations in *PKD1/2*.[@bib1] Interestingly, patients with mutations in *GANAB* can manifest with both an ADPKD phenotype and an ADPLD phenotype. Therefore, comprehensive molecular diagnosis of ADPKD and ADPLD are important, because some genes (e.g., *GANAB*) exhibit an overlapping disease phenotype.

Advances in next-generation sequencing (NGS) enable simultaneous analysis of a large group of genes in a single test at fairly low cost. Recently, for genetic diagnosis of patients with PKD, a capture-based NGS approach has been reported as an effective comprehensive screening for disease-causing genes of renal cystic disease, including *PKD1/2.*[@bib1]^,^[@bib3] However, even after a thorough analysis of rare coding single-nucleotide variants and indels in known disease genes, some patients have mutations that still have not been identified. These cases may be negative for a number of reasons, including nongenetic etiologies or lack of knowledge about unknown disease-causing genes. In addition, due to the short DNA sequence read lengths in NGS, large deletions or duplications in the genome have not been detected routinely using whole-exome sequencing (WES).[@bib4]

Copy number variations (CNVs) are defined as segments of DNA that are 1 kb or greater and are present in a variable copy number compared with a reference genome.[@bib5] CNVs arise via either homologous recombination between repeated sequences or nonhomologous recombination mechanisms that occur throughout the genome. Classes of CNVs include insertions, deletions, and duplications. Maladaptive CNVs have been associated with conditions such as autism, schizophrenia, Crohn's disease, rheumatoid arthritis, type 1 diabetes, obesity, and numerous developmental diseases.[@bib6] In the field of nephrology, CNVs are associated with an elevated risk of congenital anomalies of the kidney and urinary tract,[@bib7] which collectively are a diverse group of structural malformations characterized by defects in embryonic kidney development. With the arrival of NGS technologies, sequence-based CNV detection has emerged rapidly as a viable option to identify CNVs. This CNV detection method identifies copy number gains and losses for each target region by comparing them with the normalized sequencing depth of control samples. As a result, whole-genome sequencing and WES have become primary strategies for NGS technologies in CNV detection. Additionally, several studies have performed CNV detection using targeted panel sequencing data.

Interestingly, Wilson *et al.* reported 2 cases of PKD and polycystic liver disease with a large deletion in *GANAB* and *SEC63*, respectively.[@bib8] In this study, they investigated a cohort of 128 unrelated individuals with clinically diagnosed ADPKD or ADPLD in whom no mutations were detected; these cases remained genetically unresolved following WES. Researchers performed a WES data--based CNV detection method in these patients. The targeted genes were known genes for ADPKD or ADPLD (i.e., *PKD1*, *PKD2*, *PRKCSH*, *SEC63*, *GANAB*, *ALG8*, *SEC61B*, *PKHD1*, *DNAJB11*, *ALG9*). Then, a large deletion of *GANAB* was detected in a 52-year-old female with liver and kidney cysts. In a 36-year-old female with liver cysts, a large deletion of *SEC63* was observed. These cases represented a new genetic form of ADPKD and ADPLD.

Although CNV analysis using WES data is effective for identifying the genetic cause of undiagnosed cases, this approach has some limitations. First, due to the fragmented nature of WES data, the only reliable way to detect CNV is to utilize the read depth of targeted regions. Therefore, the WES-based CNV detection method may not allow accurate discovery of CNV in intergenic regions, intronic regions, or in genes with poor WES capture. This method may miss entire CNVs or inaccurately identify CNV breakpoints in these regions. Wilson *et al.* were unable to detect the breakpoints of *SEC63* deletion.[@bib8] Second, any sequence-based CNV detection methods that include both WES and whole-genome sequencing have high false-discovery rates. Previously published data have shown that these CNV prediction methods have very high false-discovery rates of greater than 85%.[@bib9] Therefore, we need to confirm the mutations suspected using sequence-based CNV detection methods.

Nevertheless, even with these limitations, WES data--based CNV analysis remains cost-free and is a highly useful screening tool. As found by Wilson *et al.*,[@bib8] clinically apparent PKD may not occur as a result of one simple mutation, but rather may be genetically complex. Accurate genetic diagnosis is important when considering treatment and genetic counseling. By incorporating methods such as CNV analysis and other comprehensive analysis methods developed to date, it is expected that the genetic mystery of PKD will be further elucidated.
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